Effect of detergent on protein structure. Action of detergents on secondary and oligomeric structures of band 3 from bovine erythrocyte membranes.
With special interest in the mode of action of zwitterionic detergents on proteins, a variety of detergents were examined for their ability to disrupt the secondary and quaternary structures of an anion transport protein, band 3, and its cytoplasmic 38 kDa fragment from bovine erythrocyte membranes and for their effect on the binding of an anion transport inhibitor to band 3. Nonionic detergents and Chaps also acted as a nondenaturant in these instances, as well accepted for other proteins. Though deoxycholate and cholate inhibited the binding of an anion transport inhibitor to band 3, these detergents did not show any effect on the native structure of band 3. Zwitterionic detergents (Zwittergent 3-10, Zwittergent 3-12 and N, N-dimethyl-N-dodecyl glycine) were suggested to denature the water-soluble 38 kDa fragment at concentrations above the critical micelle concentration, but to be weak in disrupting interacting forces between hydrophobic membrane-bound domains of band 3. The results indicated that these zwitterionic detergents are similar in the mode of denaturing action to dodecyltrimethylammonium bromide rather than sodium dodecyl sulfate.